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v v ;v U > * - : 

H- (R 1) Si (R2) - (C 6 H< ) -CONH- (A) -C00H (I) 

2 ] 

(A) 7&*\ - (CH 2 ) n-: (ni±gf£|&£^-r) T?7F £ « 7 V 

3 ] 

n W 2 ~ 1 8 -eab & , 2 fEiSl^lb^Jo 

[fflf Mi 4 ] 

U 2 Xii 3 KfBfRtfMb-^o 
[ft 5 ] 

[W*^ 6 ] 

R 1 JtLFR 2 cot U - ;vS^ s \ T^*^^ -hoS, vT/l, Xfi^ h 

^rv'ittt^il'tv^, 1~4 OV^-f ti^— iJ^fBfcCMb'^o 

[W*« 7 ] 

8 ] 

9 ] 

flf*?g 1 ~ 8 Wf tifr— J3.^WM<r)ik^mffZ 9 VJr^y FX^-e^ff**^*^ 3 m~ 
[ft ^« 1 0 ] 

* 1/ * v F £#J&-f& 5 > & , m$zm 9 IB«0 3 ' -fcSg* ^ V ^ ~> F^-- 

[W^t l 1 1 

5' _o_(4, 4' -y^ f^fyf'J 5 *; y _y _o_>>M y y°u \£)V 1/ V ;V-4-^ > \T4 

jvt> y V* v xfji/7^^-^ a -e & & is ^ji i o lattoifc^^o 

[it^ 1 2 ] 

mmm 9 iamo 3 • MUm* ? ^ * ~> k^- ? h ^sa $ ^-c v> & m*@fi# 0 

[fit*?l 1 3 ] 

2tam^)iifflffi#o 

[ft*^ 1 4 ] 

H C P & > 1*^*1 12Xiil3 IBiROlllfflSfro 

[If ^ 15] 

mmM i2.i3 xi* i 4 Kmrn^mtm®-* & , v ^-(7)^-^^ 0 
[it im 1 6 ] 
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[0 0 0 1 ] 
[0 0 0 2 ] 

^mW*#^^#^WmtffC% 1H t»flS D N A * 'J 3>-^Mtt*#Tt^^ 
* t tl* ifeoDNAt'J^-ft ZMUt ©DNA Tffl ia»tt^# (7^^-7 

[0 0 0 3] 

im#MS&Lfc£ja.«aft#W'C*>* iP 2 Si-C 6 H4-C(0)- MO o^n^ tLTV^fc 

#C7 5 ;i81Wv>HC PSffi (3 4^mol/g) ^O^At'^l' 
i±tMi6-C'fa< (6 - 8/zmol/g) , Hffltt^^C^+^Tti&^ofeo 
[0 0 0 4] 

[#Nffr^tlfU] Kobori, A.; Miyata, K. ; Ushioda, M. ; Seio, K. ; Sekine, M. , C 
hemistry Letters, 2002, 16-17 

[mMmik lxo t-tz, mm] 

[0 0 0 5] 
[0 0 0 6] 

H- (R 1) Si (R 2) - (Ce H 4 ) -CONH- (A) -CO OH (I) 

(5^tp\ RlXZJ f R2(±, 7^*>iXtt7'J-;i'S-e^i), (A) f±*^--9--g|H££ 

[0 0 0 7] 
[0 0 0 8] 

[0 0 0 9] 

J--y b©Bffiffl^WiAl*, DNA^Jj5C*V>-C*ai 3*LTV*fc 2 0-3 O^mo 

l/ggiKtJIlKIWKiRiJi-ta it#tifco 
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[0010] 

zm.*), mWi%l<~ y M\\<7)tt:l£<7>i><VZ®ZMir2>Z. t-bm$k&o f!lx5i\ (I I) : 

- (CH 2 ) n- (II) 

j&*tB5fc£o T^w^^-, < t & — O0>li5&»o2k Will ~x - -r ;i4S^3U± 
[0 0 1 1 ] 

[0 0 12] 

-fnl, y7;l, f^yl^f)K»^M$Mo ft> -CON 

[0 0 13] 

Witt h 0 xf;vr y^e — iy J+M, f l J7'f;v7>' ; e"')AS> iffxfjvy 

[0014] 

[ 



[0 0 15] 
[0 0 16] 

l : i/ v ;vv >#-<d^j& 



4-yMV7"nt"jVy7-JVfeifi 1 (6.7 g, 28.4 mmol) t^/ffc^- jV (3.2 mL, 
42.6 mmol) £?I^U 2NFfaiJn^51iSE«rfi 1 o7to *<£>^ iH9ft**SIS (lmmHg, 102 
-104*0 ti»)*HISU(5.6g P 77 %)o iroNMRf-^tt£lT©t*")t*S 0 
[0 0 1 7] 

: H NMR (CDCls): 0.95-1.06 (m, 12H) , 1.21-1.29 (m, 2H) , 3.99 (t, 1H, J = 3.1 Hz), 
7.64 (d, 2H, J = 7.8 Hz), 8.03 (d, 2H, J = 7.8 Hz). 
13 C NMR (CDCls): 10.7, 18.5, 18.7, 130.0, 133.6, 135.9, 144.5, 168.3. 
[0 0 18] 

4_ [4- (yMvyn^y?-^) ^yy^UkXA^Ll ^9>Wt (3) 

4_ T 5 y ~f9 >Wt (910 mg, 8.94 mmol) fr»»3*;fclNtfcBlt'ffc'?- h V * (9 mL 

)KU 5M 7 7°n tf;Vy7x;v^yvM n y-f K 2 (1.7 g, 6. 7 mmol) fcinx^ 80# 
Wffil^fcisilfcofco i^T, iC07Xv«^12N^m*pH^2^*^ it?iHx., 400 mLcoCH 

fflv^T^ffoT^o ^nD^jVACO-Sy^y-JW^^yx^h^^MffiL, 
*Lg^<7)a-feji#:^t#7^(1.4 g, 65 %) 0 t©NMR7*-^ttJH.T«3i:* , J"^**o 
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[0019] 

: H NMR (CDCh): 0.93-1.06 (m, 12H), 1.16-1.25 (m, 2H), 1.94 (t, 2H, J = 4.1 Hz), 
2.45 (t, 2H, J = 6.9 Hz), 3.50 (dd, 2H, J = 6.5 Hz, J = 9.7 Hz), 3.93 (t, 1H, J 
=3.1 Hz), 6.77 (brs, 1H), 7.54 (d, 2H, J = 8.1 Hz), 7.72 (d, 2H, J = 8.1 Hz). 

13 C NMR (CDCh): 10.5, 17.9, 18.3, 18.4, 24.3, 31.6, 39.5, 57.9, 77.2, 125.8, 13 

4.3, 135.3, 138.6, 168.3, 176.6. 
[0 0 2 0] 

4-f4- (yMV^n bOVy ^^/jjJWTAZ2 77>1 2-y7;xfj^xXr^ 

(4) 

4_[4_ (y/fy^nt'jl/y?-^) ^> V-f frT 5 J ] ~f 9 >W. 3 (1.3 g, 4.1mniol) 
fc2-y7yx^/-;V (548 fiL, 8.1 mmolK HJxfJV7 5> (828 ^ L, 6. lmmol)* 
»»S*;fcfcfy (20 mL) i'li^JN,N-e^ (2-t^V-3-t^t7'Jy-^)-^ 

>|^n'J F B0P-C1 (1.5 g, 6.1 mmol) ^1i\\Lh 0 MU^S^mMW^ 7jc (5jn 
L) ^Di^o 55H£u n n * ;v A (200 mL) T^fWlL 5wt%-R@t7jc^^ h V tJ A7Ki#?Rl 
SOml-eSHIttm^^^ofco pfr^Jf=lr|IIiRLiE7jc^my- > V -J'AtgiLt?. 

i^ffiML. ^ n n ^jva tcO-3%^ ^ ^ — J\z<DV7 Vx-> b £#^t"C?#ffi L> ^ft^^L- 
§^£#£(1.2 g,79%) 0 iONMRf-^il^TO^^^^o 
[0 0 2 1 ] 

X H NMR (CDCh): 0.89-1.00 (m, 12H), 1.15-1.21 (m, 2H), 1.89 (t, 2H, J = 6.9 Hz), 
2.40 (t, 2H, J = 7.0 Hz), 2.62 (t, 2H, J = 6.2 Hz), 3.42 (dd, 2H, J = 6.6 Hz, J 
= 12.8 Hz), 3.89 (t, 1H, J =3.0 Hz), 4.18 (t, 2H, J =6.2 Hz), 6.99 (brs, 1H) , 7 

.49 (d, 2H, J = 7.6 Hz), 7.72 (d, 2H, J = 7.8 Hz). 

13 C NMR (CDCh): 10.4, 17.8, 18.3, 18.4, 24.4, 31.2, 39.1, 58.5, 77.2, 116.7, 12 
5.7, 134.7, 135.3, 138.4, 167.4, 172.4. 
[0 0 2 2 ] 

5' -Q- (4. 4' - y ^ h * v > V ± )V ) -f - 5 V >-3' -0- V -fV7'n \£ ;v ]) ;V-4-^ > 
j^^/y^'/if'Jxf^?'/^-?^ (6) 

4_[4_ (y^77nt";Vv'7-JV) ^>y^;V7?y] "79~yWt 2-y7^xf;ViXf 
;V4 (1.1 g, 2.9 inmol)£fekCH 2 Ch 15mL^^?L. 1, 3-V 9 n u-A, 4-P * fMi ? > 
W> (1.2 g, 5.9 mmol) £t)[]X-£o ^30^«^llL £OR£SM£5' -0-(4,4' 
-~y'^ h^y f'Jf;i/)f^y> (3.2 g, 5. 9 mmol) t A 5 (2.0 g, 29.4 mmol) 

^V#ft?§^r^iS7KCH 2 Cl2 10mL^Jnx.^o ^^-C30^»^ 3ft (5 mL) *1JU?L2>o 5£i£ 
, ^ n n (100 mL) 5wt%-Rm7K* "7" h V * A3M§$fcl00ml^3®fflffiifc# 

*£« 0 i^JSI^^'J *^*7A^n7h^77^ (l%evv>) ^i^ffi 
$£L, ^^.-^>^30-100%y- nn^;VA<7)^9 v-^> h £ ^ &t T tfi L . ^i^^^Lfc 
o ^"COf^ T-b>-hU^30 mL^#|$U DBU (1.7 mL, 11.2 mmol) ^tJtlx. T N MU^30 
frmMWLfzo t(D'i&, 0.5 MO^tMb U xfjV7> ; E-v 7 y-100 mLSriix, 

^nn*;VA100 mLirtt ffi * fi 1 o 0 ^«|«*leIJRL*ft7fc^f- > V ? A-efg^ 

-CJ; ^)|f^L> * n n*;l/A tl%<7) h V xf jV7 ^ >%M^L, 0-3%* 9 S - frf)?? 
yi>F^*lttffflU iI^*LgW1^(1.5g, 54%) 0 i^NMRf-^li 

[0 0 2 3] 

1 H NMR (CDCh): 0.92-1.08 (m, 12H), 1.18-1.30 (m, 11H), 1.49 (s, 3H), 1.93 (t, 2 
H, J = 6.3 Hz), 2.35-2.47 (m, 4H), 3.42 (d, 2H, J = 7.3 Hz), 3.45-3.75 (m, 8H) , 
3.78 (s, 6H), 4.14 (s, 1H), 4.64 (s, 1H) , 6.44 (t, 1H, J = 6.8 Hz), 6.80 (d, 4H, 
J = 7.6 Hz), 7.18-7.80 (m, 14H) . 
[0 0 2 4] 
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m 2 I H*Bffi# ( 7 ) <DMM 
t $ -fr W ] J - ^ n 7 'J > ^ *° 1 J X f P > (HCP) (500mg 52^mo 

1), 5' -0-(4,4' -y^HyHJf^), 3' -0-(y^f V7°n t°;Vy 'J Jl/-4-^>vM ;V7 
5 y* yW. Y V x.f-frT y^=~ V i?>3-9 (260 ^mol) LTDCC (268 1.3mmo 

1) ^vy-nn^o-V (5mL)tv#^U gi&12B#B#M$-$-£o KiSiL Hfflffl'ffcfc L 
% T-b h- h V • ftjftfcfrofc^ IffiTKI^ (0.5ml) tDMAP (5 mg) £ tf V S> 

> (4.5 mL) Ci^L7ti?S(:Jnx.^o 3B#M«#*:?To;fc#U @fflfH££#E£St L, 

1 ^mol/g)o 
[0 0 2 5 ] 




1.3 equiv 

1.5 equiv s^/ H N 

SOCI 2 I H^v^^ 




reflux, 2 h JL\=/ " " 1.0 N NaOHaq. 

r.t., 8 h 



1.5 equiv 2.0 equiv 

2-cyanoethanol O N — P — If p 

i4-OHfU^oH °! 

Jf^jT pyridine 
H ° r.t., 3 h 




65% 




[0 0 2 6 ] 

Mb 2] 



o 



2.0 equiv 2-0 equiv ^^^nh 

\ / V- ' imidazole ' w <T> 4.0 equiv 

\ OH i DBU 



CH 2 CI 2 CH 2 Cl 2 r^^^^OCE CH 3 CN 

r.t., 30min r.t.,30min ^ M £ r.t., 30min 




0.2 equiv 



DMTr 



°V2^ W DCC r DMTrOn ° 

O _ CHoCU 



O CH 2 Ci 2 1 

^ H o 

6 54% (2step) 7 




21 mmol/g 
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[0 0 2 7 ] 

Mt&W 3 : V JV 0 > ft - JB v>fcDNA£-j£ 

h ~> >m»fiOT 5 /2fcrt*7-fe?-Mfc$*LfcDNA 1 3 i#d[GC ac ATCAGC ac C a 

[0 0 2 8] 

DNA^V =fv*-Og«|#J&|9lfc ■£ *-frJ&W\ HCPHffiffl#7 (l//mol. 2 1 ^ mo/g) Sr App 1 i e 
d Biosystem Inc. (ABI) <7)DNA/RNA Synthesizer 392tcffi v^T & i * o fc Q £-J&^-$t#* 

[0 0 2 9 ] 
[SUl 



Step 


operation 


Reagent(s) 


time, (min) 


1 


washing 


CH 3 CN 


0.2 


2 


detritylation 


3% CI3CCOOH / CH 2 CI 2 


1.5 


3 


washing 


CH 3 CN 


0.4 


4 


coupling 


0.1 M amidite + 0.2M HO*Bt in CH 3 CN-NMP (15:1, v/v) 


1.0 


5 


washing 


CH 3 CN 


0.2 


6 


coupling 


0.1 M amidite + 0.2M HO tf Bt in CH 3 CN-NMP (15:1. v/v) 


1.0 


7 


washing 


CH 3 CN 


0.2 


8 


oxidation 


0.1 M l 2 in Py-H 2 0-THF (20:2:78, v/v/v) 


0.5 


9 


washing 


CH 3 CN 


0.4 



[0 0 3 0 ] 

|^V>T, DMTr^4-l5rflC»3 0 /o trichloroacetic acid in CH2CI2 (2 ni)-c^L, CH2CI2 
(1 mL x 3), CH3CN (1 mL x 3)tW#^»L/; 0 *<D®.. 10% DBU in CH3CN (500 
fih) ty7;xfjH^|JL/;o CHsCN (1 mL x 3) ■?Hfflffi'ffc ! Sr«:iS-L;fc&fc % TBAF 
(131 mg, 0.5 mmol) fcfEBfe (24 ^L, 0.5mmol) ^r#S^CTHF 500 juUZ-MfrLfzKJ&'&m 

Pak C18*- h 0 y ^*fflV>T, flfc&^ £ «b fc>fcT#*U W • * >£8IHPLCfc 
Jfv>-C##f*Lrt:o #^^^%offS^*f^tt*lijy.TOti5J5-e** :d[GC ac ATCA 
GC ac C ac TCAT], Mass (M-H) calcd 4017. 72, found 4018. 00 o 

[0 0 3 1 ] 
[0 0 3 2 ] 

im 1 1 v U /WJ ^ # - *fflv>T^ L^d[GC ac ATCAGC ac C ac TCAT] • RfcW * 
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1/E 



GC ac ATCAGC ac C ac TCAT 




o 



, i .inii|ininiii|iiiiniii|iiiir 
10 20 30 40 m in 
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mm 



H- (R 1) Si (R 2) - (Ce H 4 ) -CONH- (A) -CO OH (I) 

[jlKUl HI l 
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#fPtBIS^#-^ #11 2004-049303 

50400301632 

ffi^f ^-biia±0 0 0 9 6 

fp^S ¥116^ 2 2 6 0 



[JimS] WU6^ 2^25 0 
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m 0 a 



if m 



[503360115] 



w%^fi 0 

3S ffi ] 



2003^101 10 



2004^ 4B 10 

^irinnTfTW 4T@ it 8t 
a a: f? sic ft a f4- & mm m mm w 



ffiiSE#^- ffi|IE# 2 0 0 5 - 3 0 2 6 7 4 0 



